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SCOPE OF SERVICES

I 's scope of services included a number of tasks related to evaluating the uplift and lateral
load carrying capacity of DP-50 and DP-75 Diamond Piers with four 50-inch long bearing pins
and concrete heads instalied at a site with a 1,500 pounds per sqguare foot {psf) presumptive
allowable soil bearing capacity per Table R401.4.1 of the International Residential Code (IRC).
These tasks were completed under the direction of EEI Principal Geotechnical Engineer Troy
Hull, P.E.

The scope of services included the following:

1. Qualify the load test site. Site gualification included performing 5 soil test borings y.-1
through B-5), laboratory testing, and geotechnical engineering analyses to confirm that
the site met the requirements of IRC Table 401.4.1.

2. Select load test samples of the DP-50 and DP-75 Diamond Pier concrete heads at PFl's
Gig Harbor facility, as well as the steel pins at the load test site in Washougal,
Washington.

3. Perform 6 uplift pile load tests (3 DP-50 Diamond Piers and 3 DP-75 Diamond Piers) in
general accordance with ASTM D3689/D3689M — 07 (Reapproved 2013).

4. Perform 6 lateral load tests (3 DP-50 Diamond Piers and 3 DP-75 Diamond Piers} in
general accordance with ASTM D3966/D3966M — 07 (Reapproved 2013).

5. Provide a final typed report summarizing the site qualification and load test results.

Note that EE| is an International Accreditation Service (IAS) approved testing agency for
conducting the requested load testing services in accordance with the ASTM standards listed
above. See the accreditation certificate attached in Appendix N.

TEST SITE QUALIFICATION

conducted a geotechnical subsurface investigation on a select part of the Port of Camas-
Washougal's 125-acre Steigerwald Commerce Center property at the east terminus of Grant
Street, in Washougal, Clark County, Washingion e Site Location Plan in Appendix B
attached). At the time of our subsurface investigation, the test site was a large, undeveloped
grass field. The purpose of the subsurface investigation was to confirm the site meets the soll
classification criteria outlined in 2015 IRC Table R401.4.1 for load-bearing pressures of 1,500
psf (see Table 1 below).
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The steel bearing pins for the DP-50 were 1-inch nominal diameter, schedule 40, galvanized
steel pipe (1.315-inch actual outside diameter). The pipe wall thickness was 0.133 inches with
a tolerance of +/- 1 percent. Each pin had a length of 50 inches +/- /2 inch. The pin corrosion
resistance coating consisted of hot dip galvanizing in accordance with ASTM AS3-02.

The steel bearing pins for the DP-75 were 1 Vs-inch nominal diameter, schedule 40, galvanized
steel pipe {1.660-inch actual outside diameter). The pipe wall thickness was 0.140 inches with
a tolerance of +/- 1 percent. Each pin had a length of 50 inches +/- 1/2 inch. The pin corrosion
resistance coating consisted of hot dip galvanizing in accordance with ASTM A53-02.

The steel bearing pins consisted of Type E, Grade A (electric-resistance-welded), galvanized
steel pipe complying with ASTM A53-02. See the mill test report attached in Appendices M and
N.

The galvanized steel anchor bolts precast in the top of each concrete head were 1/2 inch in
diameter by 5 inches long for the Diamond Pier DP-50 and &/8 inch diameter by & 1/2 inches
long for the DP-75. See the certification report attached as Appendices O and P.

On April 4 and 5, 2016, PFI staff installed six DP-50 and six DP-75 Diamond Piers at Site #1
{silt/ciay soil with a presumptive load bearing capacity of 1,500 psf). The installation was
witnessed by EEI Principal Geotechnical  gineer Troy Hull, P.E. At that time, it was visually
confirmed that the ground surface had not been disturbed by any heavy equipment since the
August 2015 subsurface investigation was completed. Additionally, all of the steel bearing pins
were randomly sampled by Mr. Hull from large bund ; of pre-cut lengths of pipe brought to the
site by PFl. The manufacturer's markings were checked against the product cettification
paperwork and the pins were inspected by Mr. Hull for straightness prior to installation. The
selected pins were marked with a black felt pen and separated out for installation with the
individual concrete heads. The concrete heads were inspected for any cracking after
installation. No discontinuities were observed in any of the pins or heads used for load testing.

The Diamond Pier foundation assemblies were installed in a manner as recommended by the
manufacturer for construction. A small amount of grass sod was removed with a shovel to seat
the concrete head (see Photo 2 below).
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After compietion of the load testing program, the steel bearing pins and precast concrete heads
were completely removed from the ground and visually inspected again. The lateral test steel
pins showed no inelastic bending, and the anchor bolts were still straight and intact, with no
concrete cracking around the anchor bolts.

For the uplift tests, the steel pins were not able to be removed without destroying the integrity of
the pins and concrete heads. As such we were not able to check for pin straightness.

At least 3 concrete compression tests were conducted by PSI, Inc. (Pin Foundations’'
subcontracted testing lab) on 4 inch diameter by 8 inch tall cylint  samples cast in accordance
with ASTM C39 from the same batch as the Diamond Piers that were load tested. Three
concrete test cylinders were tested in accordance with ASTM C39 (see page 5). The cylinders
were tested in the midst of the testing program covered by this report. The average of the three
tests established the concrete compressive strength. See Appendix J for the test results. Note
that the average of the 3 concrete compressive strength tests (5,330 psi) was less than 5,500
psi, which is the minimum compressive strength requirement in PFI's Quality Controt Manual for
production piers.

LIMITATIONS

The geotechnical recommendations presented in this report are based on the available project
information, and the subsurface materials described in this report. |f any of the noted
information is incorrect, please inform EEl in writing so that we may amend the
recommendations presented in this report if appropriate and if ¢ ired by the client. EEI wili not
be responsible for the implementation of its recommendations when it is not notified of any
applicable changes.

The Geotechnical Engineer warranis that the findings, recommendations, specifications, or
professional advice contained herein have been made in accordance with generally accepted
professional geotechnical engineering practices in the locai area. No other warranties are
implied or expressed.

This report has been prepared for the exclusive use of Pin Foundations, Inc. for the specific
application tc the Diamond Pier load testing conducted in 2016 at the Port of Camas-
Washougai's Steigerwald Commerce Center property in Washougal, Washington.
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If you have any questions pertaining to this report, or if we may be of further service, please
contact Troy Hull at 541-393-6340 {office) or 360-803-2784 (cell}.

Sincerely,

Earth Engineers, Inc. Reviewed by:

Kepd) V-6t 9

Ray Aliperti
Technical Director

Troy Hull, P.E.
Principal Geotechnical Engineer

Attachments: Appendix A: Diamond Pier Dimensioned Drawing and Concrete Mix Design

Appendix B:  Site Location Plan

Appendix C:  Topographic Site Location Plan

Appendiy ™ Site Location Aerial Photo

Appendix .. Diamond Pier and Geotechnical Boring Location Plan

Appendix F:  Boring Logs and Laboratory Test Results

Appendix G: Site Qualification Engineering Calculations

Appendix H: Load Test Setup Schematics

Appendix I:  Load Test Equipment List and Hydraulic Ram Calibration Reports

Appendix J:  Cecncrete Compressive Strength Test Report

Appendix K: Load Test Data

AppendixL: ASTM D3689

Appendix M:  ASTM D3966

Appendix N:  Eartt  gineers Inc.’s 1AS Certificate of Accreditation

Appendix O:  Mill Test Report for 1-inch Diameter Nominal Stee! Bearing Pin
Pipe from Saha Thai Steel Pipe (Public) Company LTD

Appendix P:  Mill Test Certificate for 1 1/4-inch Diameter Nominal Steel Bearing
Pin Pipe from Al Jazeera Steel Products Company SAOG

Appendix Q:  Material Certification Report for 1/2-inch Diameter Galvanized
Anchor Bolt from Stoneworks Architectural

Appendix R: Material Certification Report for 5/8-inch Diameter Galvanized
Anchor Bolt from Stoneworks Architectural
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